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I. QUALIFICATIONS

1. My name is Andrew Schotter. I am Professor of Economics at New York

University, which I joined in 1975. At that institution, I am currently the Director of the Center



for Experimental Social Science, and I previously served as Chairman of the Department of

Economics and as Co-Director of the C.V. Starr Center for Applied Economics. I have been

active in a number of professional organizations, most notably as President of the Economic

Science Association. I have also served on the editorial board of the American Economic Review,

and am an Associate editor of two other journals, Games and Economic Behavior and

Experimental Economics.

2. My main areas of research and teaching are in economic theory, game theory and

especially experimental economics. I am the author of a microeconomics textbook that is now in

its third edition, and have written or edited four other books. I am the author or co-author of

over fifty articles, most of them published in refereed journals. I have testified before Congress

and also in court as an expert witness. My consulting work in the field of experimental

economics has included such topics as price preference auctions, the free-agent system in

baseball, and corporate compensation. Among the areas of experimental economics that I am

currently researching is the process by which economic agents go about the task of learning, and

the impact of advice on economic decision-making. I am also conducting some experiments on

the phenomenon of bank runs.

II. INTRODUCTION AND SUMMARY

3. I have been asked to comment on OPP Working Paper No. 35, "Horizontal

Concentration in the Cable Television Industry: An Experimental Analysis," by Mark M.

Bykowsky, Anthony M. Kwasnica and William W. Sharkey, which was released by the Federal

Communications Commission's Office of Plans and Policy in June 2002 and revised in July

2002. The Working Paper describes experiments designed to investigate the impact of
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concentration ratios on performance in the cable industry. Specifically, the paper utilizes

experimental economics in an attempt to simulate the behavior of Multichannel Video

Programming Distributors ("MVPDs") in negotiating affiliate fee agreements with programming

networks under various market structures. All of the data referred to in this declaration were

supplied by the authors of the Working Paper, whom I will sometimes refer to as "BKS."

4. In designing an experiment to comment on a real-world phenomenon, it is a strict

requirement that the experiment present the subjects with the tradeoffs that real-world agents

face when they make their decisions, and that the variables of concern to subjects in the lab be

the same variables that real-world decision-makers care about. When evaluating the results of an

experiment, it is critically important to analyze the market procedures (especially the market

mechanism used to make transactions), the information given to the participants, and the

incentives they have. This is important not only to determine whether the experiment parallels

the pertinent real-world conditions, but also to assess the reliability ofthe results. What we have

learned from years of research is that experiments are very sensitive to these elements; a small

change in the procedures, information or incentives can lead to a substantial change in the

outcome.

5. My main finding is that we cannot rely on the experiment performed by BKS as

the basis for policy because their experiment does not present the subjects with tradeoffs that

parallel those existing in the real world market occupied by MVPDs and programmers.

6. The experiment run by BKS involves a trading institution that the authors

describe as a "decentralized bargaining market (DBM).,,1 This game, as played in the BKS lab,

1Working Paper, p. 18.
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represents a time-constrained matching market played under conditions of incomplete

information about the market parameters, in which all subjects have fixed costs that must be

covered by profitable trades in order to avoid losses. For any subject, there are subjects on the

opposite side of the market who are relatively better matches than others (although the exact

value ofmatches is left ambiguous in the instructions) and a subject's goal is to make a match

with those subjects within five or six minutes. The time constraint placed on the subjects is an

ever-present factor and if matches are not made, losses can and do occur. To my knowledge, this

particular institution has never before been studied in experimental economics, and so we have

no knowledge about how other subjects have responded to it and no basis for evaluating whether

the BKS subjects performed in a typical manner.

7. In my opinion, the conditions in the BKS experiment differ fundamentally from

the conditions facing actual MVPDs and programmers. In the experiment, subjects are given

almost no information before they begin and virtually no feedback as the sessions progress;

hence, they are in no position to assess their bargaining strength. The subjects are not allowed to

engage in face-to-face negotiations; in fact, no communications of any kind are allowed, except

the transmission of offers and acceptances. Furthermore, subjects are under tight time

constraints of only five or six minutes in which to negotiate multiple contracts. Thus, the

experiment may show how economic actors negotiate when they have little information, no

opportunity to communicate, and limited time in which to make multiple deals. But it sheds no

light whatsoever on the real-world efficiency of negotiations between MVPDs and programmers.

8. Furthermore, it is my conclusion that the tradeoffs and concerns in this "DBM"

game have little to do with the central strategic concerns of the cable industry. In the

experiment, buyers cannot gain or lose market share. Yet, as I understand it, the question in the
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matter at hand that prompted the Working Paper is whether an increase in concentration in the

cable television industry will alter its performance characteristics. To my mind, the strategic

matter of interest in answering this question is whether large firms will have strategies at their

disposal that small firms do not. If this characterization of the problem were correct, then any

experiment run would have to give scope to laboratory cable operators (buyers) to engage in

practices that increase their power in the market. In my mind, the experiment would have to be

dynamic and one in which market concentration was an endogenous variable where cable

operators traded off profits today (by offering better prices or refusing deals) for increased

concentration tomorrow. Yet in the BKS experiment, market share is exogenous. A player's

only concern is with making correct matches or enough of them - not the player's current or

future share of the market.

9. The Working Paper describes results in four areas that I will discuss in this

declaration: (1) bargaining efficiency (which refers to the success of buyers and sellers in

negotiating contracts that produce profits for both), (2) the performance of one particular seller in

the experiments, who is supposed to represent a DBS operator rather than a cable company, (3)

the effect of most-favored-nations ("MFN") agreements, and (4) the relationship, if any, between

the bargaining power of cable operators and concentration in the MVPD market.

10. In my opinion, policy-makers should not rely on the Working Paper's finding that

in one particular scenario, there was a "modest reduction in 'economic efficiency'" - that is, a

modest increase in the rate of bargaining failures - when the buyers' market was more

concentrated. This result was caused by the peculiar manner in which subjects reacted to their

time constraints and to the severe lack of information they had both before and during the

experiment. In addition, the feedback offered subjects during the experiment was not compatible

5



with learning if bargaining mistakes occurred. Hence, I am forced to conclude that it would be a

mistake to attribute the decrease in efficiency observed in one particular treatment to higher

market concentration there. Indeed, what is perhaps most noteworthy is the relatively low

efficiencies (i.e., the high rate of bargaining failures) under all scenarios - a result that is not

observed in real world performance in this industry or in other experimental settings. These low

efficiency levels indicate that the DBM institution used in the BKS experiments is simply not a

reliable producer of efficient results. Without further investigation of this DBM institution, we

have no way of reliably imputing the efficiency levels in this particular experiment. In any

event, the one "modest reduction" in efficiency cited in the Working Paper is statistically weak

and is accounted for by the unusual behavior of a few students. That is hardly a sound basis for

making policy judgments, particularly because the Working Paper does not offer any basis in

economic theory to expect bargaining inefficiencies to result from increased concentration.

11. Policy-makers likewise should not rely on the results relating to "DBS." I have

deliberately put the term DBS in quotation marks. Although the Working Paper states that one

of the buyers in the experiment was intended to represent a DBS operator rather than a cable

operator, the paper never demonstrates that the small differences among buyers corresponds to

the characteristics that distinguish cable from DBS in the marketplace. Moreover, the DBS

results, like the MFN results, are statistically weak and appear to be explainable by the lack of

control offered by the experimental design on the ex ante bargaining power of the subjects.

12. My view is somewhat different with respect to the bargaining power results. The

Working Paper's finding that there is no relationship between bargaining power and a cable

operator's market share may be of potential interest from a theoretical point ofview. I say this

because from my perspective, economic theory offers conflicting predictions about the impact of
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market size on bargaining power. (I am referring to economic theory pertaining to markets

generally, and not specifically to the cable industry, because the DBM institution does not

include features in the MVPD market that are said to constrain the exercise of buying power by

large cable operators.) Experiments are often designed to offer insight into how individuals

behave when there are conflicting predictions by economic theory. Although it may be argued in

the abstract that an increase in size might work to the advantage of a buyer, arguments to the

contrary can also be made. The results of this experiment help resolve the conflict by suggesting

that size is unrelated to bargaining power in this context, even in the absence of important

market-specific factors that constrain the exercise of bargaining power. This is a result

consistent with the findings of Janusz Ordover, who approaches the question from a different

perspective but reaches a similar conclusion.

III. THE EXPERIMENT

A. The Experiment as Presented to the Subjects

13. The BKS experiment was conducted with undergraduates and graduate students

as subjects. They were paid $7 to show up, and promised additional payments if they generated

a profit during the course of the game. Each student was assigned to act as either a seller or a

buyer of "fictitious assets"; they were not told what the product was? In each session of this

experiment, four students acted as sellers, and either three or five acted as buyers. The subjects

in a session are referred to as Sellers #1 through #4 and Buyers #5 through #9. This type of

exercise is known in experimental economics as a "matching" institution because each

participant has an opportunity to make multiple bargains with different players.

2 Working Paper, at 72.
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14. In evaluating the experiments, one needs to examine the instructions that were

given to the participants. All subjects were assigned a certain amount of fixed costs for each

round of bargaining. The fixed costs were set at relatively high levels, so that the subjects

needed to realize significant profits from the contracts they negotiated just to break even. In fact,

many of the participants lost money in a number of the rounds.

15. The buyers were told that they could purchase the fictitious assets from any of

four sellers, and could then immediately resell those assets for a guaranteed amount, depending

on the asset. For example, the first buyer was told that Seller #1's asset could be resold for $198,

Seller #2's for $204, Seller #3's for $745, and Seller #4's for $1,278. Each buyer was given a

different schedule of resale values (which was intended to reflect the fact that some buyers had

more customers than others), but the schedules all had the same general pattern: Seller #4' s

product was by far the most important because it could be sold for more than all of the other

products put together. Seller #3's product was also potentially lucrative, with a resale value that

was far more than that of#1 or #2. As between #1 and #2, the resale values were always very

similar; #1 was sometimes a bit higher, sometimes a bit lower.

16. The buyers were told that if they negotiated a deal with a particular seller, their

profit from the transaction was the difference between the guaranteed resale value and whatever

purchase price they negotiated.3 At the end of a round, each buyer's profits were totaled and

then the fixed costs were subtracted. The buyers were advised that other buyers did not have the

same resale values for the same asset, although they were not told why this was so. Specifically,

3 The resale value is referred to in the Working Paper (though not in the instructions given to the
subjects) as the buyer's maximum "Willingness To Pay."
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the buyers were not informed that their resale values were determined by how big they were

relative to the other buyers; in fact, they were not told that the buyers differed in size.

17. The sellers were given more information. They were told how many customers

each buyer had. Although the sellers did not know the buyers' actual resale values, they were

informed that each buyer had a guaranteed resale value reflecting the number of customers that

the buyer had. Thus, for example, in a treatment where sellers were told that Buyer #7 and

Buyer #9 each had 14 customers, the sellers could infer that those buyers had approximately the

same resale values.

18. In addition, the sellers were told that they would receive "third-party payments"

in connection with each sale. The amount depended on the buyer, and was set forth in a schedule

given to the seller. No seller, however, was given any information that allowed him to determine

how "large" he was relative to the other sellers; for instance, he was not told how his third-party

payments compared to those received by other sellers, or how the resale value of his product

compared to the resale value of the products offered by others.

19. The sellers were free to enter into contracts with each of the buyers, and were told

that their profit from each transaction was equal to whatever sale price they negotiated plus the

third-party payment. Like the buyers, the sellers were each assigned a level of fixed costs, and

their net earnings from any round were equal to the profits from the contracts they negotiated

minus fixed costs.

20. The buyers and sellers had no direct communications with each other. All contact

was by computer. Each buyer could submit proposals to any or all sellers and could accept
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proposals received from sellers. The sellers could do likewise. Apart from these offers and

acceptances, there was no exchange of information.

21. Each set of students participated in a single session consisting of eight rounds (or

"periods") in which they attempted to negotiate contracts. The participants were allowed only

five or six minutes per.round.4 When a round ended, each subject was told his net earnings. The

students were not told how well the others did, or what contracts they negotiated, or what the

prices were. This same process was repeated in each round. When the eight rounds were

completed, those students who made money received, in addition to the $7 participation fee, one

dollar for each $500 of profits.

B. The Intended Interpretation of the Experiment

22. Each element of the experiment was intended to represent some feature of the

marketplace. The sellers were meant to represent programmers, and the third-party payments

they received were designed to reflect advertising revenues. The buyers were intended to be

cable or DBS operators, and their resale values were meant to represent the additional subscriber

revenues that an operator would earn if it carried a particular programming channel. The much

higher resale values associated with Sellers #3 and #4 indicate that their programming was far

more popular than that offered by Sellers #1 and #2.

4 The instructions appended to the Working Paper indicate that the students in some sessions
were told they would be allowed six minutes per round. See Working Paper, pp. 75, 82, 89,97,
112. In other sessions, however, the students were told they would be allowed only five minutes.
Id., p. 104. This disparity is not explained.
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23. Buyers #5 through #8 were intended to represent cable operators,5 and #9 was

supposed to be a DBS operator, although it is not entirely clear what basis BKS had for drawing

this distinction. As discussed below, the only factors in the experimental design that

distinguished Buyer #9 from the others were (1) Buyer #9's fixed costs were somewhat lower,

and (2) its resale values were somewhat different. For reasons that are not explained, Buyer #9

has a relatively higher resale value for three of the programming networks, but a lower resale

value for the fourth (and largest) network.

24. The experimental sessions were conducted in different ways to test the effect of

three variables. The first variable was whether the buyers could enter into contracts with all

sellers. (The sellers were always permitted to enter into contracts with all buyers.). This

variable was intended to reflect the ability of a cable or DBS operator to carry all programming

channels available. Two alternatives were studied. In the unlimited-capacity sessions the buyers

could purchase from all sellers; but in the limited-capacity scenario each buyer was allowed to

enter into contacts with at most three of the four sellers. The second variable was whether the

largest buyer could impose a most-favored-nations requirement. Such provisions were not used

in most ofthe sessions, but in some sessions one or two buyers are "MFN-empowered." The

final variable was market structure. Three alternatives were considered:

• The "High/High" structure has five buyers, the largest with a 51 % market
share; the other shares range from 7 to 17%.

• The "Low/High" structure also has five buyers, but the largest of them has a
share ofonly 27%; the others have shares ranging from 15% to 24%. (The
label "Low/High" means low concentration but a high number of buyers.)

5In some sessions, there were only two cable operators.
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• The "High/Low" structure has just three buyers, with shares of 44%, 39% and
17%. This is the market structure that would result if there were two mergers
among the four cable companies in the Low/High case.

Thus, the experiment varied both the number of buyers and the degree of market concentration.

In each of the structures, the buyer that was intended to represent a DBS operator had a 17%

share.

25. All told, BKS considered eight of the twelve possible permutations on these

variables (referred to as "treatments"). For each treatment, BKS conducted between two and five

experimental sessions.

C. The Performance Criteria Investigated

26. In any bargaining game there are elements of both cooperation and competition.

The parties must cooperate to reach agreements that benefit both, but each also competes with

the other to maximize its share of this benefit. The Working Paper evaluates performance in

both areas. It examines the "economic efficiency" of the outcomes by considering the extent to

which the buyers and sellers succeeded in reaching agreements that maximized their combined

profits. It also analyzes the performance of buyers versus sellers, principally by measuring the

exercise of "bargaining power." In evaluating performance, BKS generally take into account

only the last four rounds of each session. The rationale for disregarding the first four rounds is

that the students are still learning how to play.

27. "Economic Efficiency." In the Working Paper, the term "economic efficiency"

refers to the success of buyers and sellers in achieving the maximum possible amount of profit

that is obtainable by trading. The total amount of profit earned by both parties to a contract is

referred to in economics as the "surplus." In this experiment, if a deal is consummated, the
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surplus is constant for any given buyer and seller, no matter what price they actually negotiate.6

Furthermore, the surpluses are always fairly large, meaning that within broad ranges any price

that the parties agree upon would be profitable to both. If, however, a buyer and seller fail to

agree - that is, if there is a bargainingfailure - then both sides are worse off; the surplus is lost.

28. The Working Paper's specific use of the term "efficiency" must always be kept in

mind when evaluating the results. This is the standard definition of economic efficiency used in

most experimental market studies, but it should not be confused with the idea of being "cost-

efficient" when running a business, or with the "merger efficiencies" that can result when two

firms combine. Even if the Working Paper results were accepted at face value, they would not

imply that firms with high market shares behave in a less cost-efficient manner or that mergers

create inefficiencies. It is sometimes said (perhaps more often by lawyers than economists) that

monopolists are not as driven as others to run their businesses efficiently. Whether or not that

viewpoint is correct, it is not what this experiment investigated.

29. In discussing efficiency, the Working Paper refers not only to bargaining failures,

but also to a second phenomenon: entering into "socially less desirable trades."? According to

BKS, in the capacity-limited treatment (where each buyer can purchase from at most three

sellers), the parties have not acted efficiently if the buyer succeeds in negotiating three contracts,

but those are not the best three contracts. In this context, "best" does not mean the three

6 The surplus is constant because the only term the parties negotiate is price. If a negotiation
involves several issues and the parties can improve their positions with tradeoffs, then the
surplus is usually not a constant.

7 Working Paper, pp. 4, 49.
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contracts that generate the most profit for the buyer, but rather the three that yield the highest

combined profit for both buyer and seller (i.e., surplus).

30. "Bargaining Power." One way to measure how successful a party is in a

negotiation is to determine what percentage of the surplus he obtained as a result of the price he

negotiated. The buyer's percentage is referred to by BKS as "Buyer Bargaining Power." For

example, if the Buyer Bargaining Power is 50 percent, it means that the buyer and seller profited

equally from the transaction. To analyze the data, BKS needed a way to aggregate the results of

individual trades. They used two approaches, referred to as "Average Buyer Bargaining Power"

and "Average Buyer's Surplus."s

D. The Experimental Results

31. The Working Paper reports results in four performance areas of the BKS

experimental market: (1) whether the subjects bargained efficiently, (2) how the "DBS" operator

performed relative to the cable companies, (3) whether most-favored-nations (MFN) agreements

influenced the results, and (4) whether bargaining power was affected by market concentration.

The key results were as follows:

• Efficiency. The Working Paper reports that in one particular scenario, when
comparing two of the three market structures (Low/High versus High/High),
increased concentration "led to a modest reduction in 'economic efficiency'"
that BKS regarded as statistically significant.9

S The second aggregation approach was used because of the possibility that the first may not take
into account the "quality" of contracts (bigger contracts are more important than smaller
contracts). !d., p. 25.

9 Working Paper, p. 49; Result 1, pp. 27-28.
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• DBS. In one particular scenario, "the DBS operator's bargaining power is
higher in the Low/High concentration sessions than in the High/Low
concentration treatments."10

• Most-favored-nations agreements. "The MFN sessions generate similar
efficiency levels to the No MFN sessions in the more concentrated treatments,
and lower efficiency levels in the low concentrated treatment.,,11 However,
there was too little data to test this result for statistical significance.

• Bargaining Power. "There is no statistically significant difference in the
bargaining power of the largest buyer in each of the three concentration
treatments.,,12 "From the perspective of a programming network, a cable
operator that serves 51 % of the market is as powerful as one that serves 27%
of the market.,,13 Also, in the one scenario where BKS could test for
statistical significance, they found that the average buyer's bargaining power
"is not related to the level of horizontal concentration.,,14

IV. THE EFFICIENCY RESULTS

32. The experiment yielded only one efficiency result that BKS regarded as

statistically significant. The "modest reduction in 'economic efficiency'" involved the scenario

in which capacity was limited and no MFN agreements were used. 15 The results were as

follows:

Market Structure

High/High

Low/High

High/Low

10 Id., Result 8, p. 34.

11 !d., Result 3, p. 28.

12 !d., Result 7, p. 33.

13 Id., p. 49.

14 d], ., Result 6, p. 32.

15 Id, p. 49.

Average Efficiency Percentage

83.6%

93.0%

89.0%
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33. Only the difference in efficiency levels between the High/High and Low/High

market structures - 83.6% vs. 93% - was said to be statistically significant. The difference

between Low/High and High/Low (89% vs. 93%) was not statistically significant. 16 In other

words, BKS did not find a statistically significant change in economic efficiency when the four

cable companies merged into two cable companies with shares of 44% and 39%. Likewise, there

was no statistically significant difference in efficiency between the High/Low and High/High

market structures.

34. In my opinion, the efficiency results reported in the Working Paper should not be

credited by policy-makers. As explained more fully below, I reach this conclusion for several

reasons. First, the actual DBM market institution used in these experiments appears to be an

inefficient mechanism for making trades. Hence we cannot distinguish the impact of buyer size

on market efficiency from the unreliable performance of this mechanism in general. Second,

from the standpoint of analyzing bargaining failures, the conditions in the experiment are

radically different from the conditions in the cable industry, and so the results in the experiment

shed no light on how the participants in the cable industry are likely to behave. Furthermore,

subject behavior in this experiment was dominated by concerns of loss avoidance and time

pressure that led to a perverse set of actions responsible for the observed inefficiencies. These

concerns and time pressures do not characterize the real markets of relevance. In any event, the

efficiency results are not at all robust, and appear to be due to the atypical behavior of one or two

students in one experimental session. No policy conclusions should be drawn from these results,

which do not appear to be predicted by any economic theory.

16 Working Paper, p. 27.
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A. The High Rate of Bargaining Failures in All Treatments: The Unreliability of
the DBM Institution

35. At the outset, what is most striking about the experimental results is that the

subjects were inefficient bargainers regardless ofmarket concentration. In only four ofthe

treatments did the participants achieve an average efficiency above 85 percent, while only twice

were efficiencies above 90 percent. The subjects in this experiment regularly failed to reach

agreements that would be mutually profitable, and these failures were not limited to the small

programming networks; the buyers also failed to negotiate contracts for the most popular

programming. Yet in the real world, as far as I know, MVPDs and programmers do not behave

in this fashion. They do not regularly fail to come to terms when it is possible for both sides to

profit. This pronounced disparity between the outcome in the experiment and conduct in the real

world is, by itself, a sufficient reason why policy-makers should not rely on the Working Paper's

efficiency results. It tells us that there is some underlying cause of the bargaining failures in the

experiment that is not found in the actual marketplace and that is not due to concentration. Even

if we could not identify the underlying cause of the problem, the experimental results would be

unreliable as a guide to policy.

36. The efficiency levels observed in the BKS tests, with an average of only 87.21

percent, are also quite low compared to the levels observed in other experiments designed to

replicate matching markets. 17 The levels observed here are certainly low when compared to the

double oral auction institution that has frequently been studied in experimental economics. This

is a further reason to view the results with skepticism, and it points to a need to investigate why

17 See, e.g., Nalbantian, Haig and Schotter, Andrew, Matching and Efficiency in the Baseball
Free-Agent System: An Experimental Examination, 13 JnI. Law & Econ. 1-31 (1995).

17



the institution examined in this experiment produced efficiency results that differ so markedly

from the institutions in other matching experiments. As explained below, the reasons are not

hard to find.

B. The Artificial Limits on Information and Communication

37. The conditions in the BKS experiment differ so fundamentally from the

conditions facing actual MVPDs and programmers that a policy-maker should not give any

weight to the efficiency results. The BKS subjects are information starved. They are given

virtually no data at the outset that would allow them to assess their bargaining strength. They are

not allowed to engage in face-to-face negotiations, even though that has been noted to be an

efficient form of bargaining. 18 Furthermore, when subjects negotiate, they are not allowed to

share any information, even though that ability can undoubtedly facilitate the reaching of

agreement.

38. The BKS experiment also denies the subjects virtually any feedback of

information after each round of trading. Experimental economics teaches that feedback is

important to the efficient operation ofmarkets. In fact, one of the reasons why trading

institutions like the double oral auction produce such efficient outcomes is that, despite the

paucity of information given to traders at the outset, the feedback they receive is sufficient for

them to learn the parameters of the market. The same is true of experimental asset markets

where markets prove to be very efficient in aggregating the disparate information held by

subjects into one market price. This ability is possible only if sufficient feedback is provided.

18 Radner, Roy and Schotter, Andrew, The Sealed Bid Mechanism: An Experimental Study, 48
JnI. of Econ. Theory 179-220 (June 1989).
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39. The feedback provided in the BKS experiment is not of that type. At the end of

each round subjects learn nothing about the market except their own experience. They have no

way of knowing whether the deals they made were good or bad. They have no way ofknowing

whether others have traded or not, or what prices were negotiated by other buyers and sellers.

The absence of information and feedback can lead to what is known as a "self-fulfilling

equilibria" in which subjects quickly develop a set of erroneous views about what trades are

possible. Believing that they cannot do better, the subjects make offers that are accepted and

never explore other possibilities. In fact, as discussed below, there are indications that a number

of sessions in the BKS experiment arrived at such a self-fulfilling equilibrium, in which

inefficient market outcomes persisted despite what appears to be irrational behavior. This type

of inefficiency would have a much harder time persisting if the experiment had provided better

feedback, in fact, feedback that is more consistent with the informational attributes of the cable

industry.

40. These severe limitations on information and communication are not present in the

actual marketplace that the BKS experiment is supposed to mimic. MVPDs and programmers

actually have a great deal of information bearing on the terms that the other side is likely to

accept. A programming network will have dealt with dozens of cable companies over many

years, and is quite knowledgeable about the going rates for programming. A cable operator is

likely to be well informed about the advertising revenues that programmers earn if their shows

are carried by the cable company. This is obviously vital information in assessing the terms that

the programmer is likely to accept. Yet in the experiment, buyers were given no information

whatsoever about the size of the "third-party payments" that sellers received from some

mysterious source. They had no idea, for example, that Seller #4 could cover its fixed costs and
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make a tidy profit even if it gave its programming away for free. Further, in the real world, the

parties have opportunities to communicate information. One can imagine a programming

network saying to a cable operator, "I just negotiated deals with three other cable companies at

15 cents per subscriber per month," or "My network is being carried by DirectTV; do you want

to risk losing customers by not carrying it?" The ability to communicate such information can

facilitate agreement. In addition, cable operators and programmers receive feedback after each

round of negotiations. By taking note of what programs are carried by which MVPD operators,

they know who was successful in negotiating contracts. They may learn of the prices that other

parties negotiated. And when the ratings are released, they presumably get an idea of the

advertising revenues generated by the programming.

41. In short, the experiment deprived the subjects of the elements needed to bargain

efficiently - information, communications and the opportunity for direct negotiations. It is no

surprise that the subjects in fact bargained inefficiently.

C. The Impact of Artificial Time Limits and Fixed Costs

42. The BKS experiment had two other elements that contributed to the inefficient

results: fixed costs and time limits. These factors, combined with the severe limitations on

information and communication, led to behavior that is quite different from what one might

expect in the cable industry.

43. BKS imposed tight time limits in their experiment, which is yet another feature

distinguishing this institution from the operation of the actual marketplace. In the experiment,

the subjects had only five or six minutes per round; they had multiple contracts to negotiate, all

with the same deadline; and each buyer (or seller) had only one person who could conduct these
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simultaneous negotiations. In the real world, MVPD operators and programming networks do

not face similar time constraints. There are deadlines, of course, but negotiations begin months -

not minutes - before the deadline. Further, the contracts do not all have the same deadline, and

the parties have the ability to use as many negotiators as they need to do all the deals.

44. I conducted several tests to see how the time limits affected the behavior of the

students in the experiment. One test was to examine when the trades actually occurred.

Appendix 1 shows the percentage of agreements reached during each 30-second interval. In

Treatments 6, 7 and 8, a high percentage of the agreements were reached during the first 30

seconds, and not many agreements were reached thereafter. Although these subjects acted

quickly, they were among the worst at reaching agreements. It appears that students who make

use of the time allowed are more successful at reaching agreements. 19 In other words, more time

to negotiate results in more agreements.

45. I also ran a simple regression to examine the significance of time as a factor. I

regressed the surpluses generated by all buyers and the two big sellers - which is a measure of

efficiency20 - on time, with dummy variables for the treatment and the period. The regression

shows that time is a significant factor in predicting efficiency. Taking a longer time to reach

deals generates higher efficiencies, yet in many sessions of the experiment subjects rushed to

make unsatisfactory deals and then repeated the same mistake in later trading periods.

19 An alternative explanation - which casts even greater doubt on the results - is that the students
in Treatments 6, 7 and 8 did not take the experiment very seriously.

20 The surplus - which is the sum of the profits generated by both parties to a contract - is equal
to the buyer's willingness to pay plus the seller's third-party payments. For simplicity, I did not
include the two small sellers in the regression. The results would not differ if I included them
because the two large sellers dominate the efficiency measures. The results of the regression are
summarized in Appendix 2.
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46. Whatever the relationship of time limits to economic performance in the

experiment turns out to be, the point I am making is that time is a significant variable in

explaining these results and we would not expect it to be so central to the ability to reach

agreements in the real world. Hence, there is no reason to expect the bargaining inefficiencies

observed in the experiment to occur in the real world cable industry.

47. I also considered the relationship between the time limits and a feature of this

experiment that is unique to experimental economics: Both buyers and sellers have fixed costs

that must be met. Fixed costs are not present in most auction and market experiments. In some

experiments, one side (e.g., producers) has fixed costs and the other side (consumers) does not.

To my knowledge, however, there have never been experiments in which fixed costs are present

on both sides ofthe market. For a subject trying to avoid losses, these fixed costs are of

paramount importance. They present the subjects with a hierarchical set of incentives. First,

find a set of matches and prices that cover fixed costs, and then try to make money.

48. The presence of these two factors - the need to cover fixed costs and the time

limits for negotiations -leads to a conjecture that the subjects' behavior is more consistent with

loss avoidance than with profit maximization. For example, profit maximization is consistent

with bargaining hard and long for every dollar of surplus. Loss avoidance, on the other hand, is

consistent with making sure that no losses occur. This might be achieved by finding a set of

partners to make matches with that result in no loss, selecting a no-loss price, and then making

deals with them as fast as possible before they change their mind.

49. This pattern ofloss avoidance is observed in the data. For example, Appendix 3

shows how often a particular buyer or seller lost money in the first four rounds of negotiations
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and in the last four rounds. Losses were far more common in the early rounds. It would appear

that these losses were eliminated by subjects simply finding matching partners, arriving at a price

that covered fixed costs, and then repeatedly making that match at about the same price in period

after period. Appendix 4 analyzes the prices that buyers negotiated with the two big sellers (#3

and #4). Note that the standard deviation of prices is dramatically smaller in the last four periods

than in the first four. Again, this suggests that buyers and sellers simply stopped negotiating and

made the same matches repeatedly at approximately the same prices. This is precisely behavior I

would consider to be loss avoiding rather than profit maximizing, given the low efficiencies

realized in almost all sessions?1 If subjects truly were motivated to maximize their profits, we

would expect them to search out better deals.

50. When evaluating the efficiency results in the Working Paper, a key question is

whether the subjects in the experiment viewed their task in the same (isomorphic) manner as

MVPD operators and programmers. The answer has to be a resounding no. In the experiment,

the subjects had a time constraint; this factor, combined with the fixed cost element, led to

behavior consistent with loss avoidance. In the real world, MVPD operators and programmers

face no comparable time limit, and they undoubtedly behave in a manner consistent with profit

maximization. In the experiment, no buyer can gain or lose market share regardless of what

contracts are negotiated. So the only concern of a subject is whether he makes the correct

matches or enough of them. These tradeoffs and concerns have nothing to do whatsoever with

the cable television market. The experiment presents an interesting first step in testing a new

21 The fact that efficiency levels were low is important to this conclusion. I would also expect
low price variances once a competitive equilibrium was reached, but that should only be the case
once all unexploited gains from trade had been extracted.
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market institution that mayor may not tum out to be a useful matching mechanism, but it is not

related in any manner to bargaining efficiencies in the cable industry.

51. For all of these reasons, I conclude that the experiment differs in so many ways

from the actual marketplace it is supposed to mimic that no conclusions should be drawn by

policy-makers from the efficiency results.

D. Robustness of the Efficiency Results

52. Even if the market institution in the experiment did resemble the actual MVPD

marketplace, the efficiency results are not sufficiently robust to even consider drawing any

conclusions for policy-making purposes. There was very little data. The "modest reduction in

'economic efficiency'" observed in the High/High scenario was based on the performance in just

four experimental sessions.22 Furthermore, the average efficiency level was seriously distorted

by the poor performance of the students in just one session. The actual data points are listed

below:

Average Economic Efficiency Observed in Each Session

Session # Low/High High/High

#1 95.0% 94.1%

#2 92.7% 90.0%

#3 91.3% 167.6o/~

#4 85.8% 83.3%

#5 99.9% [Results thrown out]

22 Working Paper, p. 15. There were actually five "sessions involving the "High/High" scenario,
but the results of one session had to be thrown out because of a programming error. !d. at 14
n.32.
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53. Session #3 ofthe High/High treatment was clearly an outlier; in the other

sessions, the results match up closely. For whatever reason, the students in Session #3 behaved

very differently from everyone else. Perhaps they misunderstood the instructions, or did not take

the experiment seriously, or were simply inept. (It only takes one or two poorly performing

students to ruin a negotiating session.) If this data point is disregarded, then the average

economic efficiency for the High/High Scenario would be 89.0%, not 83.6%. This is exactly the

same average economic efficiency that the Working Paper reported for the High/Low scenario ­

a fact that is noteworthy because "[t]he difference in the efficiency levels observed in the

High/Low [89%] and Low/High [93%] treatments is not statistically significant at standard levels

of acceptance.,,23

54. Indeed, a detailed examination ofthe outlier trading session shows that the

anomalous results were primarily due to the failure of one seller to reach agreement with one

buyer in one 6-minute bargainingperiod. If Seller #4 had reached a deal with Buyer #7 in

Period #8 (a result they had achieved in previous rounds), then the efficiency level for this

session would have been 16% higher (i.e., an 84% average - no longer an outlier), and there

would no longer have been a statistically significant difference in efficiency levels related to

buyer concentration. Obviously, it would be foolish to reach any policy conclusions because of

the results of one negotiation between Seller #4 and Buyer #7 in Period #8.

55. Although the Working Paper found the "modest reduction" in efficiency to be

"statistically significant at standard levels of acceptance," that conclusion is questionable. The

authors relied on the p-value calculated with the Wilcoxon-Mann-Whitney test. Some analysts

23 Working Paper, Result 1, p. 27.
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believe that the p-value must be less than 5 percent to be significant; others apply a less stringent

10 percent threshold. Even under the less demanding test, the p-value here was a borderline 9.52

percent. This is, at best, a weak result based on an extremely small sample.

56. Indeed, if one drills more deeply into the data, there is further reason to question

the significance of the results. The second lowest average involving the High/High scenario was

83.3% in Session #4. This result, in tum, appears to have been distorted by one particular 6­

minute trading round that produced an efficiency of only 37.7%. For some reason, the students

(who performed quite well during the other rounds) did extremely poorly this time. If that one 6­

minute trading period were disregarded, the average economic efficiency for this session would

have been 98.9%, not 83.3%.14 And ifthat result were used, then the High/High structure would

actually have produced the most efficient average outcome, not the least efficient.

E. Absence of an Underlying Theory

57. It would be especially unwise to use these results as a guide to policy because

they are not accompanied by any economic rationale. What is the link between (l) an increase in

buyer concentration and (2) the failure to enter into contracts that would be profitable for both

parties? The Working Paper does not identify any economic theory that would predict this

result, and I am not aware of one. In the real world, where the parties have good information

about the market in which they do business and a strong economic motive to bargain efficiently,

I would expect MVPDs and programmers to reach agreements when it is possible to do so on

terms that yield profits for both. Although bargaining failures can occur, I do not know of any

basis in economic theory to expect bargaining efficiency to decline as a market becomes more
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concentrated. Even in the market institution designed by BKS, with the severe limitations on

information, I do not know of any basis in economic theory to expect such a relationship. When

parties lack information, they are more likely to misjudge their adversary's position and thus fail

to reach efficient agreements. But in this experiment, the information was identical under all

market structures.

58. It might be suggested that a very large buyer would tend to be especially

aggressive in negotiations, and this aggressiveness might result in more bargaining failures.

However plausible this hypothesis might be about bargaining generally, it cannot explain these

particular results. On the contrary, the Working Paper found that the larger buyers did not have

greater bargaining power or negotiate better terms. Indeed, the students acting as buyers did not

even know their relative sizes. If some were more aggressive, it was because of their

personalities, not the market structure.

59. The mystery is even greater when one analyzes the biggest bargaining failures in

the experiment. Consider High/High Session #3 (which, as explained above, is an outlier that

drives the results claimed to be statistically significant). Three ofthe buyers were much less

successful in negotiating contracts than their counterparts in other sessions. But these buyers

were the three smallest cable companies - not the operator with a 51 % share. If the hypothesis is

that increased buyer concentration leads to reductions in efficiency, why is it that the smallest

buyers are the ones acting inefficiently?

24 During this session, the results ofthe last five rounds were efficiency percentages of99.8%,
37.7%,99.8%,99.8% and 96.0%.
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60. Therefore, even if the market institution in the experiment resembled the real

world marketplace (and it does not), and even if the efficiency results were robust (and they are

not), a policy-maker should not rely on these results because they are not tied to any underlying

theory. When experimental results agree with theory, it gives the policy-maker greater

confidence that the theory is correct. On the other hand, where (as here) an experiment produces

results that are not predicted by theory, further study may be warranted - but policy conclusions

are not.

v. DBS CONCLUSIONS

61. The BKS experiment yields an assortment of results regarding the buyer who is

supposed to represent a DBS operator rather than a cable company. In the limited capacity

scenario without MFN agreements, "the DBS operator's bargaining power is higher in the

Low/High concentration sessions than in the High/Low concentration treatments.,,25 According

to BKS, "[t]his result suggests that higher concentration levels would negatively impact the DBS

operator's bargaining position.,,26 Yet the opposite pattern was observed in the limited capacity

scenario with MFN agreements. Here, the DBS operator exhibited the most bargaining power

when the market was most concentrated.27

62. None of these results are robust. They are based on the performance ofjust five

people in each treatment. In other words, the BKS conclusion is based on the fact that, on

average, the five subjects representing the DBS operator in the High/Low sessions exercised less

25 Result 8, p. 34.

26 !d.

27 In this scenario, the DBS operator's bargaining power was 64.6% with the High/High
structure, 50.1 % with Low/High, and 44.2% with High/Low. !d. BKS could not test those
results for statistical significance. Id.
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bargaining power than their five counterparts in the Low/High sessions. But, in fact, the two

DBS subjects who were the most successful bargainers in this scenario were in the High/Low

sessions; however, the average was lower because the two least successful bargainers were also

in the High/Low sessions. Given these disparate results, it seems untenable to argue that the

increased concentration in the High/Low structure causes DBS operators to have less bargaining

power. It is far more likely that the results reflect the bargaining skills ofthe particular

individuals participating in the experiment.

63. I have a more fundamental problem with the DBS results. The Working Paper

never explains why one particular buyer was characterized as a "DBS operator." The students

participating in the study did not know that Buyer #9 was supposed to represent a DBS operator.

In fact, they were never told what product they were buying and selling, or what kinds of buyers

and sellers they were; all they knew is that the experiment involved "fictitious assets."

Moreover, the information that the subjects received does not appear to capture the

characteristics that distinguish DBS from cable operators. Consider, for example, the difference

between Buyer #7 and Buyer #9 in the Low/High scenario. (This is the scenario that gave rise

to the results claimed to be statistically significant.) These two buyers - one of whom is

supposed to represent a DBS operator and the other a cable company - had exactly the same

number of customers. How did they differ? The buyers were given two pieces of information.

First, they were told their fixed costs: For Buyer #7, the fixed costs were $434; for Buyer #9,

they were $339. Do these figures accurately depict the relative levels of fixed costs of cable and
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DBS operators with equal numbers of customers? The Working Paper does not explain the

d · . f h . 28envatIOn 0 t ese cost assumptIOns.

64. Even more troubling is the second set of input values given to the buyers. Each of

them is told the resale value ofthe "fictitious asset" offered by each seller. Buyers #7 and #9

were given the following resale values:

Resale Value of the Asset Sold by Each Seller

Resale Value to Resale Value to
Seller # Buyer #7 (cable) Buyer #9 (DBS)

#1 121 143

#2 126 134

#3 600 627

#4 956 717

65. These numbers make no sense. They indicate that the DBS operator can get a

slightly higher price than the cable company for the programming offered by Sellers #1, #2 and

#3, but a much lower price for the programming of Seller #4. Why would that be? Once again,

the authors do not justify these figures by showing that they correspond to the relative revenue

streams available to DBS and cable operators.

28 Actually, although the students were told that these amounts were fixed costs, that is not what
they really depicted. "The analysis assumed that a vast majority of the buyer's costs were
already covered by an existing flow of revenue." The so-called fixed costs therefore "represent
the costs the buyer must cover through its trades included in the experiments." Working Paper,
p. 11. From a theoretical standpoint, it may be useful to inform subjects of the amount of (what I
will call) their "uncovered costs." But it seems unlikely that BKS has any information about the
relative level of uncovered costs for cable and DBS operators; they certainly have not cited any.
Yet the Working Paper relies on these relative amounts to distinguish "cable" from "DBS"
operators.
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66. Finally, as we shall see in our discussion of bargaining power, although we may

very well be able to supply a theory of bargaining power in these experiments that may shed

some light on the DBS results, it is clear from the data itself that these factors were swamped by

the influence of the personalities of the few subjects in the experiment who played these roles.

For example, consider the actual profits earned by the subjects playing the role of Buyers #7 and

#9 in BKS's Low/High sessions:

Average Profits Earned by Buyers #7 and #9

Profits Earned by Profits Earned by
Session # Buyer #7 (Cable) Buyer #9 (DBS)

#1 641 823

#2 999 1022

#3 531 939

#4 499 316

#5 1,209 1,305

Average 776 847

67. What is immediately striking about these results is the enormous variation in the

profits earned by the five students acting as the "DBS operator" and by the five students acting

as "cable operators." The five subjects who are supposed to represent a cable company earned

profits ranging from $499 to $1,209. The five subjects who are supposed to represent a DBS

operator earned profits ranging from $316 to $1,305. These variations should give one pause

before attempting to draw any conclusions from a few data points about the bargaining power of

"DBS operators" versus "cable operators." The outcomes would certainly seem to be influenced

much more heavily by the bargaining capabilities of the individual students than by the

parameters that distinguish "DBS" from "cable" operators.
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68. Finally, it is noteworthy that the "DBS operator" actually earned more profits, on

average, that the "cable operator" with an equal number of customers. It is hard to see why any

public policy issue is raised ifDBS operators have less bargaining power but nevertheless earn

higher profits than cable companies. In short, the Working Paper does not include any results

about "DBS" operators that should guide policy-makers.

VI. THE MOST-FAVORED-NATION RESULTS

69. My discussion of the MFN conclusions will be brief because the Working Paper

itself recognizes that little stock should be placed in those results. The Working Paper states:

"The MFN sessions generate similar efficiency levels to the No MFN sessions in the more

concentrated treatments, and lower efficiency levels in the low concentrated treatment."

However, the Working Paper acknowledges that there was too little data to test the results for

statistical significance.29 In fact, there were only two sessions for each MFN treatment. BKS

also conducted regression analyses based on the results of those two sessions. The regression

results are reported in the Working Paper, but because the data did not support the normality

assumption, "[t]his outcome weakens the reliability of the statistical tests.,,30

70. Not only are the MFN results lacking in statistical significance, but the

performance of the subjects was distinctly peculiar in ways that have no apparent relationship to

most-favored-nations agreements. For example, as Appendix 1 demonstrates graphically, in the

MFN sessions (Treatments 6, 7 and 8), the subjects negotiated their agreements with

extraordinary speed. In Treatment 6, approximately 90% of all trades were made in the first 30

29 !d., Result 3, p. 28.

30 Id., p. 41 & n.63.
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seconds; in fact, practically all were made in the first 10 seconds.31 Yet these were not good

trades. Sellers #1 and #2 lost money in all rounds, and the other sellers also incurred losses in

most cases. Hence, the sellers in this experiment behaved in an extremely odd manner. They

reached agreement quickly and suffered losses throughout the experiment yet never took steps to

avoid these losses.

71. The price data are even more unsettling. For instance, Buyers #8 and #9, who

have guaranteed resale values in the hundreds or thousands of dollars, were consistently able to

buy the products for less than ten dollars. Further, the variance in these prices over the last four

round is extremely small. It appears as if the sellers simply settled for low prices and either

thought that was all they could get or simply gave up. Finally, there is no significant difference

in the prices received by sellers in their trades with the various buyers despite their drastically

different willingnesses to pay.

72. In sum, the BKS results do not offer any policy guidance whatsoever about the

effect of MFN agreements contracts between MVPDs and programmers.

VII. THE BARGAINING POWER RESULTS

73. The bargaining power results are the most interesting aspect of the Working

Paper. In this area, unlike the others, the experiment seems designed to test specific predictions

about the operation of the actual marketplace, and it produced results that are remarkably

consistent. In this section, I will first describe what I will call the "industrial organization"

theories that the experiment was designed to test; then I will summarize the results of the

31 The data reported here are from the last four periods of each sessions. As noted previously,
these are the only sessions that the Working Paper analyzed.
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experiment; next I will explain the pertinent principles of game theory bearing on these

bargaining power issues; and finally I will evaluate the experiment both from the standpoint of

the industrial organization theories being tested.

A. The Industrial Organization Theories

74. I understand that one issue raised in these proceedings is whether an increase in

the market concentration or market share of cable operators will give them more bargaining

power when negotiating affiliate fees with programming networks. One view, which has been

explained most fully by Janusz Ordover, is that bargaining power should not be affected because

(among other reasons) programming is not a "rivalrous" asset. A programmer can provide its

content to an unlimited number of buyers, and its costs do not increase appreciably when it

makes additional sales.32 Professor Ordover has also identified various aspects of the market that

would constrain the ability of a large cable operator to exercise bargaining power (if, indeed, it

had such power in the first place).

75. A second, alternative view is that the cable industry is like other markets in which

larger buyers are thought to have more bargaining power. Under this theory, at some point a

buyer's share might be so large that it could exercise monopsony power.

B. The Experimental Results

76. The BKS experiment yielded a number of results consistent with the hypothesis

that increases in market concentration or market share would not result in increases in the cable

operators' buying power. The authors found:

32 Declaration of Janusz A. Ordover on Behalf of AT&T Corporation ~~ 67-72, filed in CS
Docket Nos. 98-82 & 96-85 and MM Docket Nos. 92-264, 94-150, 92-151 & 87-154.
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• The Average Buyer's Bargaining power is not related to the level of
horizontal concentration among cable and DBS operators.33

• There is no statistically significant difference in the bargaining power of a
cable operator with a 51 % share and an operator with a 27% share.34

• There is no statistically significant difference in the Average Buyer's Surplus
(a different measure of bargaining power) across concentration levels.35

C. Bargaining Power in Game Theory and Experimental Economics

77. Bargaining power is a topic that has consumed the attention of game theorists for

many years. According to the Nash Bargaining Theory, the bargaining power of an economic

actor in a bilateral negotiation is affected by two things: (1) his status quo payoff (i. e., the

payoff he would receive ifhe failed to reach an agreement with his bargaining partner), and (2)

his share of the joint payoff received if a bargain is struck. In other words, we should expect a

bargainer to be weaker than his opponent ifhe would suffer relatively more from a failure to

agree. Given that status quo payoff, however, we would expect that same bargainer to receive

relatively more of the joint gains from trade ifhis incremental contribution was greater. This

theory is predicated on perfect information, however. It assumes that all ofthe status quo and

joint payoffs are known to all of the players. Still, the principle is clear. You are relatively

stronger in a bargaining situation if you are relatively protected when trade does not occur, and

vulnerable otherwise. You also gain strength if you are able to make a substantial contribution to

the mutual gains from trade available.

33 Working Paper, Result 6, p. 32.

34 Id., Result 7, p. 33. This comparison was between the biggest buyer in the High/High
Scenario and the biggest buyer in the Low/High scenario.

35 Id., Result 9, p. 35. Again, this result refers to the limited-capacity, No MFN scenario. The
figures are very close in the other scenarios as well.
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78. When there are many agents with whom one can make deals, these same

principles apply, albeit in a more complicated manner. For example, since different bargaining

partners may serve as substitutes for each other in making deals, the market modifies these

simple rules slightly.

D. The Design of the Experiment: Industrial Organization Theories

79. I examined the experimental design to determine whether it actually tested the

two industrial organization theories. In other words, (l) was the experiment structured so that

the product was non-rivalrous, and (2) were the participants given information and incentives so

that the largest buyer was in a stronger bargaining position when it had a higher market share?

80. The first question is easy to answer. The experiment was structured so that

programming was a non-depleting, non-rivalrous product. Sellers were permitted to sell their

assets to all buyers, and their costs did not increase when they made additional sales. Indeed, the

sellers were specifically instructed that "[t]he asset is 'non-depletable' in that its sale to one

buyer does not diminish the amount of the assets available for sale to another buyer.,,36

81. To answer the second question, we must examine the information that the subjects

were given and the incentives created thereby. The sellers were told how many customers each

buyer had; thus, they had complete information about the market share of the buyers. In order to

test the effects of market concentration on bargaining power, the experiment considers three

alternative market structures in which the largest buyer had shares ranging from 27% to 51 %.

The experiment was designed so that sellers in the more concentrated market have a greater need

to negotiate a contract with the biggest buyer. A way to examine this point is to consider the

36 Working Paper, pp. 75, 80, 88, 93, 104, 108.
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seller's situation if he succeeds in negotiating a contract with all the buyers except for the

biggest. The seller is assigned a certain level of fixed costs, which he must recover before he can

begin to earn a profit. The seller knows what third-party payments he will receive from a

contract with each buyer. The following table shows the third-party payments that the seller will

receive if he has a contract with all the buyers other than the biggest, expressed as a percentage

of the fixed costs that must be recovered before the seller can break even:

Third-Party Payments as a Percentage of Fixed Costs
Without a Sale to the Biggest Cable Operator

Seller Low/High High/Low High/High

#1 50% 38% 32%

#2 48% 38% 32%

#3 72% 54% 47%

#4 116% 87% 75%

Biggest seller's share 24% 44% 51 o/~

82. It is important to recognize that any seller can calculate his particular percentage

from the information he receives. He can readily determine the extent to which the third-party

payments will cover his fixed costs. This table shows that, as the share of the biggest buyer

increases, sellers are less likely to make a profit if they fail to enter into a contract with the

largest buyer. In this sense, the experiment puts the largest buyer in a stronger position when its

market share is larger, and therefore tests whether that stronger position actually results in the

exercise of more bargaining power.

83. To sum up, the experiment was designed so that (1) sellers can make more money

from dealing with buyers having larger shares, (2) sellers know how important it is to enter into a

contract with the largest buyer, and (3) sellers are better able to say "no" to the biggest buyer
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(and still make a profit) in less-concentrated markets than in more-concentrated markets. I

therefore conclude that the experiment gives the subjects incentives that tested the second

hypothesis as well as the first. If the "non-rivalrous" hypothesis is correct, then the experiment

should show no relationship between concentration and bargaining power. If the alternative

hypothesis is correct, then the experiment should result in sellers having more bargaining power

(other things being equal) when the largest buyer has a smaller share.

84. As explained earlier, a weakness in the experiment is that the subjects were given

very little information that would enable them to evaluate how well they had negotiated; they

had no way to judge how much money they were "leaving on the table." The absence of

information can lead to inefficient behavior, such as the failure to reach agreement on a

mutually-profitable price, and for this reason and others I have discounted results cited in the

Working Paper about bargaining failures. In this section, however, I am discussing only the

results pertaining to bargaining successes (i.e., contracts actually negotiated), and I am only

examining the differences in the results among various assumed market structures. For this

particular purpose, the experiment can provide insight that may be useful to policy-makers.

85. In sum, the Working Paper provides experimental support for the conclusions of

Professor Ordover and others, which were based on principles of industrial organization, that the

bargaining power of cable operators is not affected by increases in cable ownership

concentration or market share. In this regard, it should be noted that because of the many

simplifying assumptions in the experiment, it did not reflect a number of characteristics in the

real market cited by Professor Ordover that would tend to constrain the ability of a large cable

operator to exercise bargaining power (if, indeed, it had such power in the first place). An

important element of the marketplace that was not reflected in the experiment is the competition
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between DBS and cable operators for the same subscribers - a rivalry that would tend to

diminish the bargaining power of both when negotiating with programmers (because one would

be at a competitive disadvantage if it failed to carry programming offered by the other).

Likewise, the experiment did not reflect the fact that a pivotal buyer cannot demand too Iowa

price or else the network may not be able to afford to produce the programming; that a large

buyer is less able than a small buyer to extract lower prices with hold-up or free-rider tactics; and

that buyers cannot afford to be without "must-see" programming, thereby giving sellers the

ability to bundle those channels with less desirable channels. In citing these factors, it is not my

intention to comment on how important they are in the actual marketplace. My point is that, if

the idealized experiments in the Working Paper failed to reveal any increase in bargaining power

due to increased concentration, without factoring in the characteristics that would constrain the

exercise of bargaining power, then it is even less likely that an increase in concentration in the

real market would lead to an increase in the bargaining power of cable operators.

/s/ Andrew Schotter
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Appendix 2: The Impact of Time on Efficiency.

Regression with robust standard errors Number of obs =
F{ ,15, 2522} =
Prob :.> F
R-squared
Root MSB

253B
9.16

0.0000
0.0680
1::'1,16.5

I Robust
BFF coef. std. Brr. t p>ltl [95," conf. Interval]

---------+--------------------------------------------------------------------
T.ima

Treat 2
Treat-3
Treat-4
Treat-5
Treat-6
Treat-7
Treat-B

period-2
period-3
period-4
period-5
period-6
period-7
period-B

cons

1.6,1637
736.,122,1

-35.35428
-62.25205
-47.,16422
,124.553,1
810.,164,1
221.3173
48.48236
,11B.3752
,135.3982
156.8038
,176.9157
148.3867
170.3466
625.9795

.3125535
92.7576,1
6fLB7326
69.30412
,106.2225
71.55713
,140.7,149
,105.6B64
94.52687
96.3,1379
95.84436
96.472.56
97.40,1B4
96. B,10.54
96.32957
92. 04B93

5.171
7.936

-0.513
-0.B98
-0.444
1.741
5.757
2.094
0.513
1.229
1.413
1. 625
1.B16
1.533
1. 76B
6.B01

0.000
0.000
0.60B
0.369
0.657
0.082
o . oem
0.036
0.608
0.219
0.158
0.104
0.069
0 . .125
0.077
0.000

1.0(13483
554.2332

-.170.4082
-.198.,150B
-255.4565
-.15.76361
534.2357
.14.07622

-,136.8758
-70.48702
-52.54345

-32.3697
-,14.08005
-4.1.44957
-.18.54656
445.4802

2.229258
9,18.0109
99.69963
73.64674
161.,128

264. B69B
,1086.093
428.5584
233.8406
307.2374
323.3399
345.9773
367.9,115

33B.223
359.2397
806.4787



Treatment

Treatment

Appendix 3: Fraction of Subjects Matching Losses: Periods 1-4 vs. Periods 5-8
All Treatments

Periods 1-4
Subiect 1 2 3 4 5 6 7 8 9

1 50.0% 55.0% 10.0% 5.0% 0.0% 25.0% 15.0% 20.0% 0.0%
2 55.0% 35.0% 5.0% 0.0% 15.0% 0.0% - - 10.0%
3 33.3% 38.9% 5.6% 11.1% 0.0% 11.1% 5.6% 38.9% 0.0%
4 12.5% 0.0% 0.0% 0.0% 12.5% 0.0% 0.0% 0.0% 25.0%
5 0.0% 0.0% 0.0% 0.0% 25.0% 37.5% 0.0% 25.0% -
6 37.5% 100.0% 12.5% 0.0% 12.5% 12.5% 12.5% 12.5% -
7 62.5% 37.5% 0.0% 12.5% 0.0% 0.0% - - 0.0%
8 75.0% 50.0% 37.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Periods 5-8
Subiect 1 2 3 4 5 6 7 8 9

1 75.0% 75.0% 5.0% 0.0% 0.0% 10.0% 0.0% 5.0% 0.0%
2 60.0% 45.0% 15.0% 10.0% 15.0% 0.0% - - 0.0%
3 55.6% 61.1% 11.1% 0.0% 0.0% 0.0% 0.0% 5.6% 0.0%
4 0.0% 0.0% 12.5% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0%
5 0.0% 0.0% 0.0% 0.0% 0.0% 62.5% 0.0% 0.0% -
6 100.0% 100.0% 0.0% 12.5% 0.0% 0.0% 0.0% 0.0% -
7 62.5% 87.5% 0.0% 0.0% 0.0% 0.0% - - 0.0%
8 87.5% 100.0% 25.0% 0.0% 0.0% 0.0%1 0.0% 0.0% 12.5%



Appendix 4: Prices Formed with sellers 3 and 4: All Treatments.

Seller 4Seller 3
5 6 7 8 9 5 6 7 8 9

1 40 120 60 85 200 400 500 800 376
2 25 102 95 99 110 375 250 700 900 300
3 100 200 100 III 380 350 900
4 25 95 100 125 350 275 600 800
5 20 95 90 105 280 257 550 750 143
6 15 80 95 75 85 220 250 525 700
7 11 80 80 70 77 85 237 500 700 60
8 10 80 100 25 75 45 225 445 500 76

AVE E 30.0 104.3 113.8 94.7 136.5 376.3 343.8 650.0 850.0 338.0
STd E 8.7 10.9 60.2 8.4 42.9 20.6 112.5 70.7 57.7 53.7
AVE L 14.0 80.0 92.5 65.0 85.5 157.5 242.3 505.0 662.5 93.0
STd L 4.5 0.0 8.7 28.0 13.7 110.8 14.2 44.9 110.9 44.0

020130(1)

020223Ll Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 230 130 230 130 290 175 175 200 100 375
2 210 205 100 225 200 85 195 125 245
3 166 45 180 60 100 235 50 180 25 130
4 160 25 155 20 60 175 25 157 10 75
5 150 22 145 18 60 170 25 145 25 60
6 140 10 135 10 55 165 15 145 10 54
7 130 10 115 10 60 8 125 5 35
8 100 7 90 3 10 85 3 85 1 16

AVE E 191.5 66.7 192.5 77.5 168.8 196.3 83.8 183.0 65.0 206.3
STd E 34.0 55.8 32.3 47.9 107.1 28.4 65.6 19.3 56.1 132.9
AVE L 130.0 12.3 121.3 10.3 46.3 140.0 12.8 125.0 10.3 41.3
STd L 21.6 6.7 24.3 6.1 24.3 47.7 9.5 28.3 10.5 19.9



Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 250 425 590 330 1300 825 1275 350
2 160 260 590 70 700 460 1325 100
3 160 425 425 560 22 300 650 1301
4 150 350 400 570 200 600 420 1250 20
5 100 310 570 90 600 400 1200 17
6 75 270 50 40 575 400 ll75 20
7 40 315 270 580 35 21 575 400 1210 18
8 10 315 270 570 25 II 560 400 ll90 17

AVE E 180.0 387.5 377.5 577.5 140.7 400.0 850.0 568.3 1287.8 156.7
STd E 46.9 53.0 79.2 15.0 165.7 264.6 390.5 223.2 32.4 172.1
AVE L 56.3 315.0 280.0 573.3 36.7 40.5 577.5 400.0 ll93.8 18.0
STd L 39.4 0.0 20.0 5.8 12.6 35.1 16.6 0.0 14.9 1.4

Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 525 350 350 700 650 525 300 500
2 475 260 500 325 750 620 750 300
3 300 250 250 285 330 750 630 725 325 475
4 360 240 220 175 340 745 610 325 485
5 350 225 250 225 335 750 600 550 300 475
6 315 200 280 328 550 490 250 460
7 315 150 210 200 333 700 485 250 450
8 310 ll8 200 185 331 705 547 400 250 450

AVE E 415.0 275.0 323.3 230.0 336.3 736.3 627.5 666.7 312.5 486.7
STd E 103.2 50.7 153.7 77.8 11.1 24.3 17.1 123.3 14.4 12.6
AVE L 322.5 173.3 235.0 203.3 331.8 718.3 565.7 481.3 262.5 458.8
STd L 18.5 48.3 37.0 20.2 3.0 27.5 29.8 61.7 25.0 11.8



022602b Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 140 14 225 280 220 300 35 320 350 228
2 140 7 200 200 107 2 330
3 2 140 140 20 90 9 160 150 28
4 70 2 90 72 11 77 3 80 90
5 50 1 40 40 8 39 2 35 70 10
6 31 1 18 30 5 18 1 20 40 7
7 12 1 12 15 5 9 1 12 25 4
8 10 3 8 8 5 3 2 8 13 3

AVE E 116.7 6.3 163.8 173.0 89.5 155.7 12.3 222.5 196.7 128.0
STd E 40.4 5.7 60.7 88.4 97.2 125.2 15.5 122.8 136.1 141.4

AVE L 25.8 1.5 19.5 23.3 5.8 17.3 1.5 18.8 37.0 6.0
STd L 18.7 1.0 14.3 14.5 1.5 15.8 0.6 11.9 24.6 3.2

Treatment 2

Seller 4Seller 3
5 6 7 8 9 5 6 7 8 9

1 600 15 275 1500 20 250
2 10 150 1000 18 225
3 100 7 100 290 6 170
4 90 8 110 260 7 275
5 95 7 75 5 150
6 110 5 110 275 5 130
7 115 4 100 260 5 125
8 107 5 100 255 3 125

AVE E 263.3 10.0 158.8 762.5 12.8 230.0
STd E 291.6 3.6 80.5 598.9 7.3 44.9
AVE L 106.8 5.3 96.3 263.3 4.5 132.5
STd L 8.5 1.3 14.9 10.4 1.0 11.9

020131A(l)



020214M7 Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 300 650 300 1500 1300
2 850 600 350 1200
3 980 500 400 900 350
4 875 300 550 1700 700
5 200 450 1725 850 500
6 800 250 500 1700 800 500
7 900 200 450 1700 775 575
8 940 150 475 1650 450 450

AVE E 751.3 512.5 400.0 1600.0 1133.3 525.0
STd E 306.1 154.8 108.0 141.4 208.2 247.5
AVE L 880.0 200.0 468.8 1693.8 718.8 506.3
STd L 72.1 40.8 23.9 31.5 181.9 51.5

020215M5 Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 450 450 475 535 375
2 420 480 350 430 480 265
3 435 470 230 420 435 225
4 420 500 250 265 425 175
5 500 120 215 400 110
6 430 485 225 400 75
7 420 485 93 235 400 72
8 485 230 410 55

AVE E 425.0 475.0 320.0 397.5 468.8 260.0
STd E 8.7 20.8 101.3 91.5 50.2 85.0
AVE L 425.0 488.8 106.5 226.3 402.5 78.0
STd L 7.1 7.5 19.1 8.5 5.0 23.1



Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 275 310 350 1500 1500 450
2 290 220 340 1400 1500
3 330 300 370 1425 1300 460
4 365 300 385 1420 425

5 250 1420 1000 425
6 250 210 370 1350 900 420
7 200 185 376 1300 800 425
8 200 185 335 1000 600 400

AVE E 315.0 282.5 361.3 1436.3 1433.3 445.0
STd E 40.6 41.9 20.2 43.9 115.5 18.0
AVE L 216.7 207.5 360.3 1267.5 825.0 417.5
STd L 28.9 30.7 22.1 185.0 170.8 11.9

Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 900 1000 950 180
2 600 750 900 900 125
3 400 675 175 725 825 100
4 350 670 95 550 775 55
5 400 41 475 730 20
6 200 660 10 360 720 5
7 165 657 5 285 705 2
8 140 652 5 200 1

AVE E 450.0 748.8 135.0 793.8 862.5 115.0
STd E 132.3 107.3 56.6 198.3 77.7 52.1
AVE L 226.3 656.3 15.3 330.0 718.3 7.0
STd L 118.4 4.0 17.3 116.7 12.6 8.8



Treatment 3

020221PS Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 100 100 500 100 90 170 290 190 20
2 110 150 1000 100 300 175 240 175 400
3 90 120 1500 75 99 225 I 300
4 35 95 1000 50 180 40 213 100 50 130

5 20 93 700 25 150 10 165 I 50 180
6 12 70 1I01 14 150 15 130 1 25 50
7 95 45 15 1I0 3 114 5 84 50
8 5 28 500 15 75 7 85 5 25 30

AVE E 83.8 1I6.3 1000.0 81.3 190.0 121.0 242.0 50.5 138.3 212.5
STd E 33.5 25.0 408.2 23.9 105.4 64.2 33.9 70.0 76.9 170.0

AVE L 33.0 59.0 767.0 17.3 121.3 8.8 123.5 3.0 46.0 77.5
STd L 41.8 28.5 306.1 5.2 36.1 5.1 33.4 2.3 27.9 69.0

020222IR Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

I 150 660 150 200 325 1400 215 200
2 100 120 180 325 450 1I50 180 325
3 75 100 500 95 125 220 400 1100 190
4 67 40 350 90 1I5 220 400 800 161 160
5 50 40 75 80 95 187 100 500 155 155
6 30 40 40 70 70 120 90 450 145 135
7 10 20 45 45 100 90 155 120 108
8 5 20 1 40 25 55 95 1 100 75

AVE E 80.7 96.7 503.3 113.8 155.0 272.5 416.7 11I2.5 185.3 218.8
STd E 17.2 55.1 155.0 27.5 41.4 60.6 28.9 246.2 27.4 72.8
AVE L 23.8 30.0 38.7 58.8 58.8 115.5 93.8 276.5 130.0 118.3
STd L 20.6 11.5 37.0 19.3 30.4 54.9 4.8 238.5 24.8 34.7



Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 230 150 600 140 307 600
2 220 145 650 126 320 725
3 220 140 575 125 307 750
4 220 140 625 125 300 615 400
5 212 615 615 400 680 345 375
6 211 139 600 121 275 600 390 660 360
7 210 137 120 320 385 655 330
8 195 135 550 115 275 590 375 230 320

AVE E 222.5 143.8 612.5 129.0 308.5 615.0 691.7 400.0
STd E 5.0 4.8 32.3 7.3 8.3 8004
AVE L 207.0 137.0 588.3 118.7 290.0 601.7 387.5 665.0 287.5 346.3
STd L 8.0 2.0 34.0 3.2 26.0 12.6 lOA 13.2 81.3 25.6

021102b Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 250 75 950 225 400 500 500 1500 450
2 200 75 750 175 300 500 400 1755 325 400
3 185 150 1700 100 200 400 1800 300 325
4 215 225 850 70 150 325 350 1700 285 150
5 200 200 750 200 300 300 225 200
6 200 150 700 70 140 275 250 1000 215 175
7 175 100 750 80 130 225 250 1000 200 100
8 160 160 740 185 155 200 950 190 120

AVE E 212.5 131.3 1062.5 142.5 262.5 441.7 412.5 1688.8 303.3 331.3
STd E 27.8 71.8 432.8 70.5 110.9 101.0 62.9 132.3 20.2 131.3
AVE L 183.8 152.5 735.0 75.0 163.8 238.8 250.0 983.3 207.5 148.8
STd L 19.7 41.1 23.8 7.1 34.0 63.9 40.8 28.9 15.5 46.6



Treatment 4

020117PT Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 340 185 245 316 200 1250 150 390 150 600
2 350 210 225 251 205 1150 200 395 225 600
3 340 200 245 200 200 1150 300 395 215 560
4 340 250 230 275 190 350 390 225 580
5 335 268 215 400 300 1150 350 390 225 580
6 335 1100 370 390 225 580
7 320 250 215 315 210 1100 350 390 245 590
8 310 250 215 300 200 1100 400 390 260 590

AVE E 342.5 211.3 236.3 260.5 198.8 1183.3 250.0 392.5 203.8 585.0
STd E 5.0 27.8 10.3 48.4 6.3 57.7 91.3 2.9 36.1 19.1
AVE L 325.0 256.0 215.0 338.3 236.7 1112.5 367.5 390.0 238.8 585.0
STd L 12.2 10.4 0.0 53.9 55.1 25.0 23.6 0.0 17.0 5.8

020118MB Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 200 200 220 350 360 800 325 300 400 700
2 190 150 210 300 250 500 300 250 380 575
3 190 160 210 325 305 400 260 225 368 500
4 185 155 180 305 275 375 250 200 345 465
5 180 170 185 287 275 340 250 191 330 450
6 175 170 175 272 285 335 245 187 297 440
7 175 165 175 270 281 335 245 175 285 440
8 175 155 162 265 284 335 225 167 260 440

AVE E 191.3 166.3 205.0 320.0 297.5 518.8 283.8 243.8 373.3 560.0
STd E 6.3 22.9 17.3 22.7 47.3 195.1 35.0 42.7 23.0 104.0
AVE L 176.3 165.0 174.3 273.5 281.3 336.3 241.3 180.0 293.0 442.5
STd L 2.5 7.1 9.4 9.5 4.5 2.5 11.1 11.0 29.1 5.0



Treatment 5

020116ME Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 100 75 400 100 1800
2 75 70 375 75 1700 75
3 65 65 325 40 575 1450
4 65 300 38 700 1200 200

5 65 275 37 600 1150
6 65 310 30 500 1050
7 65 340 27 400 1000 175
8 65 355 28 400 900 150

AVE E 76.3 70.0 350.0 63.3 700.0 575.0 1537.5 137.5
STd E 16.5 5.0 45.6 29.8 268.9 88.4

AVE L 65.0 320.0 30.5 475.0 1025.0 162.5
STd L 0.0 35.4 4.5 95.7 104.1 17.7

020117HB Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 280 190 500 180 800 250 1200 350
2 170 185 550 165 350 247 1200 300
3 170 150 550 160 360 230 1200 290
4 170 550 300 350 227 1250 285

5 165 150 550 150 351 1260 299
6 170 156 550 155 355 235 1270 250
7 165 157 560 130 356 232 1350 251
8 160 152 580 150 360 239 1400 228

AVE E 197.5 175.0 537.5 201.3 465.0 238.5 1212.5 306.3
STd E 55.0 21.8 25.0 66.4 223.4 11.7 25.0 29.8

AVE L 165.0 153.8 560.0 146.3 355.5 235.3 1320.0 257.0
STd L 4.1 3.3 14.1 11.1 3.7 3.5 66.8 29.9



Treatment 6

020314S2 Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 3 20 10 1 3 5 18 14 3 6
2 4 19 3 11 18 14 2 5
3 4 10 6 2 5 6 18 14 2 7
4 4 15 1 5 6 19 16 2 5

5 4 14 4 2 3 5 19 14 2 4
6 4 8 4 1 3 5 16 14 2 4
7 4 8 3 1 2 5 17 13 1
8 4 8 3 1 3 5 16 12 2 4

AVE E 3.8 16.0 6.3 1.3 6.0 5.7 18.3 14.5 2.3 5.8
STd E 0.5 4.5 3.5 0.6 3.5 0.6 0.5 1.0 0.5 1.0

AVE L 4.0 9.5 3.5 1.3 2.8 5.0 17.0 13.3 1.8 4.0
STd L 0.0 3.0 0.6 0.5 0.5 0.0 1.4 1.0 0.5 0.0

0203180G Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 30 27 28 28 28 28
2 20 27 35 35 30
3 24 28 40 28
4 22 22 12 3 5 22 13 13

5 21 18 10 4 20 28 28 28 14 28
6 21 18 12 4 16 28 16 14 26
7 21 18 12 4 24 12
8 23 18 13 4 25 45 19 15 15 16

AVE E 24.0 26.0 12.0 3.0 5.0 34.3 26.0 25.3 23.7
STd E 4.3 2.7 6.0 3.5 11.2 9.3

AVE L 21.5 18.0 11.8 4.0 21.3 36.5 25.0 19.7 13.8 23.3
STd L 1.0 0.0 1.3 0.0 4.1 12.0 5.2 7.2 1.3 6.4



Treatment 7

020314S4 Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 10 10 10 1
2 12 12 12 1 1 1
3 9 9 14 14 17
4 8 8 8 15 15 18

5 8 8 8 15 15 15
6 8 8 8 12 12
7 8 8 8 13 13 14
8 9 9 9 12 12 13

AVE E 263.3 10.0 158.8 762.5 12.8 230.0
STd E 291.6 3.6 80.5 598.9 7.3 44.9

AVE L 106.8 5.3 96.3 263.3 4.5 132.5
STd L 8.5 1.3 14.9 10.4 1.0 11.9

0203180D Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 12 12 6 6 6
2 10 10 24 6 6 6
3 16 16 7 7 7
4 14 26 8 8 8

5 15 15 32 8 8 8
6 19 19 8 8 8
7 5 35 8 8 8
8 20 33 8 8 8

AVE E 751.3 512.5 400.0 1600.0 1133.3 525.0
STd E 306.1 154.8 108.0 141.4 208.2 247.5

AVE L 880.0 200.0 468.8 1693.8 718.8 506.3
STd L 72.1 40.8 23.9 31.5 181.9 51.5



Treatment 8

020320JG Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 3 11 12 1 30 10 15
2 20 10 10 10 14 30 15 10 10
3 10 10 9 10 10 30 15 10 13 10
4 15 10 9 10 10 27 14 2 12 2

5 9 10 20 13 10 II
6 10 10 8 9 10 20 12 10 12 11
7 10 12 7 8 11 12 10 II
8 15 8 6 7 12 15 8 10 10

AVE E 12.0 10.3 9.3 10.5 8.8 29.3 14.7 8.0 13.3 7.3
STd E 7.3 0.5 0.6 1.0 5.5 1.5 0.6 4.0 1.5 4.6

AVE L 11.7 10.0 7.5 8.5 11.0 18.3 12.3 9.5 11.0 10.5
STd L 2.9 2.0 1.3 1.3 1.0 2.9 0.6 1.0 0.8 0.7

020321KE Seller 3 Seller 4
5 6 7 8 9 5 6 7 8 9

1 4 3 2 5 5 4 10 2 10
2 3 6 4 2 8 1 8 3
3 4 3 2 6 2 2 6 1 8 2
4 3 3 5 2 2 6 1 2

5 2 3 1 4 1 2 3 1 8
6 2 2 1 4 2 3 1 8 1
7 1 2 1 2 2 2 2 1 7 1
8 1 1 1 2 1 2 1 1 7

AVE E 3.7 3.0 2.3 5.5 3.3 2.5 7.5 1.3 8.7 2.3
STd E 0.6 0.0 0.6 0.6 1.5 1.0 1.9 0.5 1.2 0.6
AVE L 1.5 2.0 1.0 3.0 1.3 2.0 2.3 1.0 7.5 1.0
STd L 0.6 0.8 0.0 1.2 0.6 0.0 1.0 0.0 0.6 0.0


